A taxonomic study was carried out on a novel bacterial strain, designated MIC1008 T , which was isolated from the Gomso salt pan, located in Buan County, Korea. Cells were Gram-stainnegative, aerobic, non-motile and moderately halophilic rods, 0.2-0.4 mm wide and 0.7-1.2 mm long. The optimum temperature and pH for growth were 25 6C and pH 6.5-8.5, respectively. Catalase and oxidase activities were positive. Carotenoid pigments were produced. Comparison of 16S rRNA gene sequences indicated that the isolate belonged to the genus Psychroflexus, with Psychroflexus halocasei WCC 4520
The genus Psychroflexus, a member of the family Flavobacteriaceae within the phylum Bacteroidetes, was originally proposed by Bowman et al. (1998) with the reclassification of Flavobacterium gondwanense as Psychroflexus gondwanensis and the description of the species Psychroflexus torquis. At the time of writing, the genus Psychroflexus comprises six species with validly published names: P. gondwanensis, P. torquis, P. tropicus (Donachie et al., 2004) , P. salinarum (Yoon et al., 2009) , P. sediminis (Chen et al., 2009) and P. halocasei (Seiler et al., 2012) . The species 'Psychroflexus lacisalsi' characterized by Zhang et al. (2010) has not had its name validly published so far. All members of the genus Psychroflexus have been isolated from various saline environments and are generally aerobic, slightly or moderately halophilic, Gram-stainnegative rods with a DNA G+C content in the range 32-38 mol%. In this study, phenotypic, chemotaxonomic and genotypic analyses were executed on a novel strain designated MIC1008
T isolated from a salt pan.
Strain MIC1008
T was isolated from a brine sample collected from the Gomso salt pan, a conventional salt pond designed to produce salt by solar evaporation of seawater. Brine sample was serially diluted with sterile 0.9 % (w/v) saline and plated on marine agar (MA; MB cell). After 5 days incubation at 25 u C, an orange colony was observed. This colony was chosen for purification by repeated streaking and was designated MIC1008 T . Strain MIC1008 T was routinely cultured on MA and preserved as a glycerol suspension (20 %, w/v) in marine broth at 270 u C and also lyophilized.
The phylogenetic position of strain MIC1008
T based on 16S rRNA gene sequences was investigated. The 16S rRNA gene was amplified and sequenced by using universal bacterial primers 27F and 1492R. Retrieval of phylogenetic neighbours and calculation of 16S rRNA gene sequence similarities with closely related taxa were performed by using the EzTaxon-e server (Kim et al., 2012) . Phylogenetic trees were built by neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood and maximum-parsimony (Fitch, 1971) methods with the software package MEGA5 (Tamura et al., 2011) , after generating multiple sequence alignments with the program CLUSTAL X version 2.1 (Thompson et al., 1997) . Similarity matrices between sequences were calculated by Kimura's two-parameter model (Kimura, 1980) and the tree topology was evaluated with 1000 replicates of bootstrap resampling.
The representative tree built by neighbour-joining method with Kimura's two-parameter model is shown in Fig. 1 . It revealed that strain MIC1008
T belongs to the clade of the genus Psychroflexus within the family Flavobacteriaceae, with Psychroflexus halocasei WCC 4520 T being the closest phylogenetic neighbour with a 16S rRNA gene sequence similarity of 95.4 %, followed by 'Psychroflexus lacisalsi' H7 with 93.5 %. Phylogenetic analysis based on the levels of 16S rRNA gene sequence similarities indicated that the novel strain falls into a distinct clade with P. halocasei within the genus Psychroflexus.
Light microscopy (DM500; Leica) at 61000 magnification and transmission electron microscopy (Bio-TEM, Hitachi H-7650) were used to characterize the morphological properties of strain MIC1008
T . Cells grown in marine liquid medium for 3 days at 25 u C were fixed on a Formvarcoated grid (EMS) and stained with uranyl acetate for transmission electron microscopy analysis. The Gram staining reaction was performed by using a Gram Stain kit (Difco). Growth at different temperatures (4, 10, 15, 20, 25, 30, 37, 42 and 65 u C) and various pH values in marine broth using phosphate buffer (for pH 5.5-8.0 at intervals of 0.5 pH units) and glycine-NaOH buffer (for pH 8.5-10.0 at intervals of 0.5 pH units) were investigated. Salt tolerance was visually examined in half-strength marine broth medium (w/v) supplemented with 0-12 % NaCl after 7 days incubation. Growth on R2A, tryptic soy agar (TSA; MP Biomedicals), nutrient agar (NA; Difco), MA (MB Cell), Czapek-Dox agar (Duchefa Biochemie), MRS agar (Difco), deoxycholate lactose agar (Difco) and MacConkey agar (Difco) were also evaluated. Tests for degradation and hydrolysis of several compounds such as DNA (DNase Test Agar with Methyl Green; Difco), casein (5 %, w/v), cellulose (1 %, w/v), tyrosine (1 %, w/v), CM-cellulose (0.5 %, w/v) and starch (1 %, w/v) were carried out on the medium supplemented with 1 % (w/v) NaCl and evaluated after 7 days incubation. Catalase and oxidase activities were determined by bubble production with 3 % (v/v) hydrogen peroxide and by a colour change using 1 % (w/v) N,N,N9,N9-tetramethyl-1,4-phenylenediamine, respectively. Carotenoid pigments were extracted using methanol/ acetone and verified by using a UV-visible spectrophotometer (UV-2501PC; Shimadzu). The test for microbial susceptibility to antibiotics was performed by placing antibiotic discs (Liofilchem) on MA with suspensions of strain MIC1008
T and measured by a clear zone of growth inhibition. The following antibiotic discs were used (mg per disc unless otherwise stated): ampicillin (10), erythromycin (15), chloramphenicol (30), rifampicin (30), streptomycin (10), tetracycline (30), kanamycin (30), vancomycin (30), doxycycline (30), novobiocin (5), neomycin (30) and polymixin B (100 IU). Motility was tested by monitoring the isolate in wet mount and stab inoculating SulfideIndole-Motility (SIM; MB cell) medium tubes (Mac Faddin, 2000) which were incubated at 25 u C and observed every day for up to 1 week. Various physiological and biochemical tests were performed using the API 20NE system (bioMérieux) and GN2 MicroPlates (Biolog). Enzyme activities were tested using an API ZYM kit (bioMérieux) in accordance with the manufacturer's instructions.
Cells of strain MIC1008
T were Gram-stain-negative, aerobic, non-motile and moderately halophilic rods, 0.2-0.4 mm wide and 0.7-1.2 mm long ( T and related taxa. Numbers at nodes are levels of bootstrap support for branch points, based on 1000 resamplings. Bar, 2 % sequence divergence. For analysis of cellular fatty acids, strain MIC1008
T and strains of the closest related species were incubated at 25 u C and the biomass was obtained from colonies in the third quadrant on MA plates except for cells of P. halocasei WCC 4520 T which were cultured on TSA (MP Biomedicals) supplemented with 7 % (w/v) NaCl. Comparative analysis of fatty acid methyl esters was conducted by following theinstructions of the Sherlock Microbial Identification System (MIDI) and determined by gas chromatography (model 7890; Hewlett Packard). The G+C content of chromosomal DNA was determined by using reverse-phase HPLC analysis (Mesbah & Whitman, 1989) of nucleosides after digestion with nuclease P1 and alkaline phosphatase. Cells were harvested in the exponential growth phase culture and freeze-dried for analysis of quinones and polar lipids. Respiratory quinones were extracted from freeze-dried cellsusing methanol/hexane followed by phase separation according to the method of Collins (1985) and analysed byHPLC (Wu et al., 1989) . Polar lipids were analysed by two-dimensional thin layer chromatography and subsequently colour-developed using molybdophosphoric acid (Merck), ninhydrin (Merck), molybdenum blue reagent (Sigma), a-naphthol (Wako) and Dragendorff's reagent (Merck).
The cellular fatty acid profile of strain MIC1008
T was compared with those of other species of genus Psychroflexus ( Table 2 ). The fatty acid profile of strain MIC1008 T comprised (.5 %) iso-C 15 : 0 (28.4 %), iso-C 15 : 1 G (28.2 %), iso-C 17 : 0 3-OH (16.0 %), anteiso-C 15 : 0 (6.0 %) and iso-C 15 : 0 3-OH (5.2 %). The major polar lipids of strain MIC1008 T and P. halocasei WCC 4520 T were phosphatidylethanolamine (PE), an aminolipid (AL1) and two unidentified lipids (L1, L2). An aminophospholipid (APL), a glycolipid (GL), a phospholipid (PL1), an unidentified lipid (L3) and three unidentified aminolipids (AL2-4) were also present in small amounts. The polar lipids of strain MIC1008
T differed from those of P. halocasei WCC 4520 T by the absence of an unidentified aminolipid (AL5), two unidentified phospholipids (PL2, PL3) and two unidentified lipids (L4, L5) (Fig. 2) . The DNA G+C content of strain MIC1008 T was 32.9 mol%. The major respiratory quinone was menaquinone MK-6.
Strain MIC1008
T was distinguished from the other species of the genus Psychroflexus on the basis of phylogenetic analysis and several morphological and biochemical characteristics. Therefore, it can be concluded that strain MIC1008
T represents a novel species of the genus Psychroflexus, for which the name Psychroflexus salarius sp. nov. is proposed.
Description of Psychroflexus salarius sp. nov.
Psychroflexus salarius (sa.la9ri.us. L. masc. adj. salarius of salt).
Cells are Gram-stain-negative, aerobic, non-motile and moderately halophilic rods, 0.2-0.4 mm wide and 0.7-1.2 mm long. Colonies are 0.2-0.5 mm in diameter, smooth, circular, raised with entire margin and orange-red after 3 days at 25 u C on MA. Growth occurs at 15-30 u C, pH 6.0-9.5 and in the range of 1-10 % NaCl. The optimum temperature and pH for growth are 25 u C and pH 6.5-8.5, respectively. Growth occurs on MA and half-strength MA, but not on TSA, NA, R2A, Czapek-Dox agar, MRS agar, deoxycholate lactose agar or MacConkey agar. Catalase and oxidase activities are positive. Carotenoid pigments are produced. Negative result in tests for production of urease and gelatinase, hydrolysis of cellulose, casein, starch, DNA and CM-cellulose, and nitrate reduction. Hydrolysis of tyrosine and formation of brown diffusible pigments on tyrosine agar are positive. In Biolog GN2 tests, Tween 40, ierythritol, gentiobiose, citric acid, D-galactonic acid lactone, D-alanine, hydroxy-L-proline, L-phenylalanine and DLcarnitine are utilized. Positive result in tests for enzyme activities of alkaline phosphatase, esterase (C4), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-glucosidase. Cells are sensitive to ampicillin, erythromycin, chloramphenicol and novobiocin, and resistant to polymixin B, rifampicin, streptomycin, tetracycline, kanamycin, neomycin, vancomycin and doxycycline. The major cellular fatty acid profile comprises iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 17 : 0 3-OH, anteiso-C 15 : 0 and iso-C 15 : 0 3-OH. The isoprenoid quinone is menaquinone MK-6.
The type strain is MIC1008 T (5KACC 17063 T 5DSM 25661 T ) isolated from the Gomso salt pan, located in Buan County, Republic of Korea. The DNA G+C content of the type strain is 32.9 mol%. 
